Accidental introductions and establishments of exotic species of aphids are occurring all over the world. Subsequently, they interact either with their formerly introduced original host plants, or local plant species, or both.
INTRODUCTION

MATERIAL AND METHODS
The exotic host tree species of North American origin (Quercus rubra, Q. coccinea, Q. palustris) and one native species (Q. robur) were sampled primarily to find Myzocallis (Lineomyzocallis) walshii. However, all the other trees (Quercus spp., Tilia spp., Betula spp., Carpinus spp, Ulmus spp., Alnus spp., Corylus avellana L., Juglans regia L., and Fagus sylvatica L.) hosting local calaphidine aphids were also sampled at the same locations to determine the parasitoid guild and possible interactions after the establishment of M. (Lineomyzocallis) walshii. These results supplemented earlier long term research on the parasitoids in the area (Starý, 1987 (Starý, , 1988 (Starý, , 2006 .
The first detection of M. (Lineomyzocallis) walshii was accidental, occurred in autumn 2003 and was of high populations on Q. rubra in South Bohemia. Also, as at some localities M.
(Lineomyzocallis) walshii manifested peculiar population patterns in the spring of 2004, these populations were sampled repeatedly in the course of a whole year to determine the key population characteristics and the complete life cycle of the aphid.
Sampling was concentrated in the main areas of red oak, Quercus rubra distribution. Various environments, such as parks, roadsides and shelterbelts in fields, forest edges, groves and hedges were sampled. In particular, arboretums such as old parks around historical castles, old city parks and large forest groves were increasingly chosen, as the aphid was most abundant in these environments. In total, 52 localities were sampled and a number of them were repeatedly visited in the course of a season during 2003-2005. Oak trees were tentatively determined to species in the field and samples were taken for the herbarium, to be later verified, if necessary. Aphids were preliminarily identified as well, but a representative sample of specimens was preserved in ethanol (80%) for the later detailed examination in the laboratory. A number of aphid-infested leaves were sampled (minimally twenty samples). The aphid-infested parts were gently cut with scissors and placed in plastic translucent cages (size 250 c.c.) covered with nylon netting. In aphid-outbreak situations, however, the samples were much more extensive and large numbers of heavily attacked leaves were placed in plastic bags. These were kept in portable cold boxes and then transferred to the laboratory, where they were emptied into large-sized cages covered with nylon netting, and maintained at +18°C, about 70% R.H., and a 18 h photophase (fluorescent light). The samples were examined almost daily and parasitoid adults that emerged were collected in 80% ethanol for later identification. Samples were maintained for three weeks in the laboratory and, than, the litter plant material at the bottom of the cages were examined for parasitoid adults. The number of aphid samples was 150. Parasitoids were reared from 27 samples, but not all the samples were of equal size. Aphid taxonomy and nomenclature followed Remaudière & Remaudière (1997 ), Nieto Nafría et al. (1997 and Quednau (1999) . A distribution map of Myzocallis walshii was prepared according to the faunistic grid mapping system of Central Europe published by Pruner & Míka (1996) .
The voucher aphid material is deposited in the Laboratory of Aphidology (Biological Centre, AS CR, Institute of Entomology); the parasitoid material is in the collection of P. Starý ( eské Bud jovice).
RESULTS
General characteristics
The holarctic genus Myzocallis includes 37 species of which only five occur in the Czech Republic. They are small (1.5-2.0 mm), delicate, usually yellowish aphids with a knobbed cauda and bilobed anal plate. The larvae usually have capitate dorsal hairs. The adult viviparae are all alate. The life cycle is monoecious and holocyclic. They are not ant-attended. The host plants are deciduous trees and bushes, especially catkin bearing trees or various families, e.g. Corylaceae, Fagaceae, and Myricaceae.
Morphological characters
The recently introduced nearctic species M. (Lineomyzocallis) walshii can be distinguished from the native and common M. (Agriomyzus) castanicola Baker, 1917 by the following morphological differences (Fig. 1A, C,  D) . Alate viviparous females of M. (Agriomyzus) castanicola have a distinct dark medial stripe on the head and thorax, black spots on abdomen, dark siphunculi and dark 2 nd antennal segment. The dark pigmentation is less distinct in the spring forms. The sides of pronotum and mesonotum of both species bear a black band extending from the eye to the base of hind wings ( Fig. 2A) . The late-summer form of M. (Lineomyzocallis) walshii has a broad band of black pigment foregrounding the costal vein in the forewing, which extends well past the stigma to the apex of wing ( Fig Colonies of M. (Lineomyzocallis) walshii live on the undersides of the leaves of Quercus rubra (Fig. 3A , B, C). In the Czech Republic, sexuales occur at the end of October and in November (Fig. 3D ). M. (Agriomyzus) castanicola occurs on the undersides of leaves of Quercus and Castanea trees.
Host plants
No infestation of M. (Lineomyzocallis) walshii was recorded on other oak species (Q. robur, Q. petraea, Q. palustris, Q. coccinea) isolated or co-existing with Q. rubra, at the localities sampled even when this aphid was abundant (both -spring and late-summer morphs) on Q. rubra.
Life cycle is presented in Fig. 4 . Obvious differences in the aphid morphs and in their seasonal occurrence were noted. The light-coloured spring form occurred early in the season, when the colonies were large and often covered the whole lower surface of leaves (Fig. 3A) . They produced a large quantity of honeydew and moulds (Capnodium sp.) developed soon afterwards on the upper surfaces of the contaminated leaves. The lack of ant-attendance contributed to this phenomenon. Later in the season, the dark latesummer form occurred (from about August) at the same sites and on the same trees, but the colonies were less dense, less numerous on the older leaves. The honeydew contamination at this time was due to mainly high population of the spring form. Other aphid-parasitoid associations on the red oak were investigated in the Czech Republic: Lachnus roboris -no parasitoids reared, Myzocallis castanicola -no parasitoids reared, Thelaxes dryophila -Adialytus thelaxis (Starý, 1961 ) Tuberculatus (Tuberculoides) annulatusno parasitoids reared.
Distribution
No samples contained all four parasitoid species (except Tinocallis platani on Ulmus sp.). The aphidiid parasitoid T. pallidus appeared to be the dominant species. Only in a single case were all the three Trioxys species present in sufficient numbers for comparison (of the total of 52 specimens in sample: Kolín, 29 th June 2004, Q. rubra, in a park: T. curvicaudus -29%, T. pallidus -42%, T. tenuicaudus -29%). There were no apparent qualitative differences in the composition of parasitoid species emerging from the light and dark form of M. (Lineomyzocallis) walshii collected at the same sites. A seasonally dependent alternation / switching of parasitoids between these forms is presumed.
DISCUSSION
The red oaks, Quercus rubra and other American species
The red oak, Quercus rubra was introduced into the Czech Republic about 150 years ago, and became a popular tree because of the size, shape and coloration of its leaves in autumn. Old trees can be found in a number of arboretums all over the country (Hieke, 1984) . Moreover, red oaks were planted in the forests and this also resulted in it becoming quite abundant.
Another exotic species, Q. palustris, which was relatively rarely planted in arboretums, may be found often together with Q. rubra. There are still other rare exotic species, such as Q. coccinea and other Quercus species.
The aphid, Myzocallis (Lineomyzocallis) walshii M. (Lineomyzocallis) walshii is associated with Q. rubra, Q. velutina and Q. coccinea in its native home, in the USA and Canada (Quednau, 1999) . It was detected as a new exotic species for the first time in Gironde dept., France (1988) (Remaudière, 1989) , and later in Switzerland (1989 ), Spain (1991 ), Italy (1995 , Belgium (1996) , Andorra (1997) distribution is disjunctive to some extent, reflecting the distribution of its host plant, Q. rubra. On the other hand, this type of distribution / host association indicates good dispersive capability of M. (Lineomyzocallis) walshii in the course of its expansion and establishment in the area. Similar distribution / association patterns of M. (Lineomyzocallis) walshii were earlier documented in Spain (Mier Durante & Nieto Nafría, 1995 , Pons et al., 2005 . M. (Lineomyzocallis) walshii appears to be the dominant element in the aphid guild on Q. rubra in the Czech Republic. Its occurrence seasonally coincides with a few other less common aphid species. The seasonal occurrence of M. (Lineomyzocallis) walshii reflects its holocycly on Q. rubra. There are two successive population peaks in the Czech Republic, which correspond to the occurrence of the light spring and the dark summer forms of the aphid. Two different coloured forms are also recorded in Canada (Quednau, 1999) . This colonization by M. walshii has increased the species biodiversity and associations in the Czech Republic.
The parasitoids
There were no exotic parasitoids introduced along with M. (Lineomyzocallis) walshii into Europe. Moreover, the only species it shares in common with North American populations is Trioxys pallidus on Myzocallis sp. / Q. rubra from the Pacific Northwest, U.S.A. (Pike et al., 2000) , a parasitoid of West-Palearctic origin, which was introduced and became established in North America. There is also Trioxys mexicanus Starý associated with M. (Lineomyzocallis) walshii on Quercus sp. in Mexico (Starý & Remaudière, 1982) , which seems to represent a local native parasitoid species.
The first parasitoids of M. (Lineomyzocallis) walshii in Europe were collected in Spain, and consisted of two native species, Trioxys pallidus and T. tenuicaudus and more extensive sampling revealed a number of other calaphidine aphids / host plants associations in Spain and nearby France (Pons et al., 2005) .
Earlier studies on local parasitoids (Starý, 1978 (Starý, , 1988 (Starý, , 2006 indicated they are oligophagous on some tree dwelling calaphidine aphids, including the genus Myzocallis. Similarly, the host range of the individual parasitoids species suggests an interaction with other calaphidine species on conspecific or heterospecific oaks, as well as with calaphidines on other tree species. Our results document the dynamic and nature of parasitoids' host ranges and the positive adoption of the new exotic immigrant host, M. (Lineomyzocallis) walshii, which is now included in the host range of at least Praon flavinode, Trioxys curvicaudus, T. pallidus and T. tenuicaudus. Almost all the samples that produced parasitoids were collected in park-type habitats, whereas samples from forests only occasionally produced parasitoids. This probably reflects the different densities of M. (Lineomyzocallis) walshii in the two habitats, with the aphid and parasitoid populations more abundant in parks compared with situations in forests. This difference appears to be a general phenomenon in many aphid-parasitoid associations in urban ecosystems (Starý, 1987) .
The parasitoid complexes in Spain and in the Czech Republic are similar, with Trioxys pallidus as the dominant species. Although conspecific parasitoid populations may vary in different geographical areas depending on the local host range composition accordingly (Starý, 1978 (Starý, , 1988 (Starý, , 2006 Pons et al., 2005) .
M. walshii as a new exotic expansive pest in Europe
Our observations document a rather fast expansion and an abundance of M. (Lineomyzocallis) walshii in the Czech Republic, at least between 1991-2004. As for many local arboricolous aphid species (for example: Eucallipterus tiliae (Linnaeus, 1758) This information on M. (Lineomyzocallis) walshii in the Czech Republic supports the initial prognosis (Remaudière, 1989 ) that this aphid, detected for the first time in France in 1988, will colonize all of Europe.
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